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AS Unit 1: Basic Biochemistry and Cell Organisation 
 
Name: Date: 
 
Topic 1.2 Cell Structure and Organisation – Page 5 
 
l.  Prokaryotic Cells 
  Completed 
1. Read about prokaryotic cells such as Escherichia coli 

• Rowlands p. 22 

• Toole p 

• W/S 1.2 I Prokaryotic cells 

• W/S 1.2 Iii Prokaryotic cells (Oxford) 

Complete the questions at the end of W/S 1.2 I 

 

2. Look at the PowerPoint Comparison of Prokaryotic and 
Eukaryotic Cells 
Make a table that clearly illustrates the differences. Ensure you 
include details about the following: 

• Nuclear material 

• Shape and location of nuclear material 

• Number of organelles 

• Membranous organelles 

• Size 

• Types of organism that cell types are found in 

• Ribosomes – location and size  

• Type of cell division 

• Cell protection 

• Sites of respiration and other metabolic reactions 

 

3. a.) For each of the following structures outline their role and 
structure in bacterial cells: 

• Cell wall 
• Cell surface (plasma) membrane including invaginations 

(infoldings) such as photosynthetic membranes and 
respiratory membranes 

• Flagella 
• Bacterial ‘chromosomes’ and plasmids 
• Glycogen granules and lipid droplets 

b.) Be able to draw a simple labelled diagram of a prokaryotic cell. 

 

4. Read Handout 1.2L The Origin of Cells and be in a position to 
discuss the arguments for and against this theory. 

 
 

5. Complete WS 1.2K Cell Analogy  
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The Spontaneous Generation Theory  
This theory was widely upheld through time by the observation of the appearance of living 

organisms. The theory suggests that life is spontaneously formed from non-living matter.  

The Greek philosopher Theophrastus reported that the plant Silphium suddenly appeared in a 

place where it had never grown before. He suggested that it had spontaneously appeared there. 

Aristotle thought that insects arose from the hair, flesh or faeces of animals, and Paracelsus 

quoted observations of spontaneous generation of mice, frogs and eels. 

It was very hard for these scientists to see any other reason for the appearance of new organisms 

when they did not know anything about microbiology, sexual reproduction of the existence of cells.  

Three scientists went about disproving the spontaneous generation theory.  

 
Redi left covered and uncovered jars with meat in them.  In the uncovered jars, maggots appeared 

after a few days - much like had been seen over the years.  In the covered jars however, no 

maggots appeared.  This diagram below breaks down the "scientific method" for Redi's 

experiment - showing not only what was done, but explaining each step of the scientific method 

that occurred.    
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Spallanzani boiled gravy broth and then left one flask open and 

sealed another.  The boiling process killed off anything that might 

have already been living in the broth.  In the open flask, 

microorganisms appeared, but in the sealed flask they did not.  If 

spontaneous generation theory was correct, they should have.   
 

 

 

Evidence from Pasteur’s experiments 
that spontaneous generation of cells 
and organisms does not now occur 

on Earth. 

Louis Pasteur designed an experiment to test whether sterile nutrient broth could 

spontaneously generate microbial life. To do this, he set up two experiments. In 

both, Pasteur added nutrient broth to flasks, bent the necks of the flasks into S 

shapes, and then boiled the broth to kill any existing microbes. 

After the broth had been sterilized, Pasteur broke off the swan necks from the flasks 

in his first experiment, exposing the nutrient broth within them to air from above. 

The flasks in second experiment were left alone. 

Over time, dust particles from the air fell into the broken flasks of experiment 1. In 

experiment 2, dust particles remained near the tip of the swan necks, but could not 

travel against gravity into the flasks, keeping the nutrient broth sterile. 

The broth in the broken flasks quickly became cloudy--a sign that it teemed with 

microbial life. However, the broth in the unbroken flasks remained clear. Without the 

introduction of dust--on which microbes can travel--no life arose. Thus, the Louis 

Pasteur experiment refuted the notion of spontaneous generation. 
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Cells are divided into two main classes, initially 

defined by whether they contain 

a nucleus. Prokaryotic cells lack a 

nucleus; eukaryotic cells have a nucleus in 

which the genetic material is separated from the 

cytoplasm. Prokaryotic cells are generally 

smaller and simpler than eukaryotic cells; in 

addition to the absence of a nucleus, their 

genomes are less complex and they do not 

contain cytoplasmic organelles. In spite of these 

differences, the same basic molecular 

mechanisms govern the lives of both 

prokaryotes and eukaryotes, indicating that all 

present-day cells are descended from a single 

primordial ancestor. How did this first cell 

develop? And how did the complexity and 

diversity exhibited by present-day cells evolve? 

 

It appears that life first emerged at least 3.8 

billion years ago, approximately 750 million 

years after Earth was formed. How life 

originated and how the first cell came into being 

are matters of speculation, since these events 

cannot be reproduced in the laboratory. 

Nonetheless, several types of experiments 

provide important evidence bearing on some 

steps of the process.  

 

 

 

It was first suggested in the 1920s that simple organic molecules could form and polymerize into 

macromolecules under the conditions thought to exist in primitive Earth's atmosphere. At the time 

life arose, the atmosphere of Earth is thought to have contained little or no free oxygen, instead 

consisting principally of CO2 and N2 in addition to smaller amounts of gases such as H2, H2S, and 
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CO. Such an atmosphere provides reducing conditions in which organic molecules, given a 

source of energy such as sunlight or electrical discharge, can form.  

 

The formation of organic molecules was first demonstrated experimentally in the 1950s, when 

Stanley Miller showed that the discharge of electric sparks into a mixture of H2, CH4, and NH3, in 

the presence of water, led to the formation of a variety of organic molecules, including several 

amino acids. Although Miller's experiments did not precisely reproduce the conditions 

of primitive Earth, they clearly demonstrated the 

plausibility of the spontaneous synthesis of organic 

molecules,

providing the basic materials from which the first 

living organisms arose. 

The current theory is that over a long period of time 

these primitive molecules started to merge and 

combine to form more and more complex molecules. 

Eventually membranes, protein and nucleic acids all 

started to form and combine to become the most 

primitive cells on Earth later to be called prokaryotic 

cells.  

Endosymbiosis. 
The theory of endosymbiosis helps to explain the 

evolution of the complex eukaryotic cells. It 

states that mitochondria and chloroplasts were 

once free-living prokaryotic organisms. They are 

thought to have been engulfed (endocytosis) into 

other cells, where they were allowed to stay, 

grow and divide. The cell that had taken these 

prokaryotic cells on board got a source of sugars from the 

photosynthesis, and a way to break down the sugars into ATP 

molecules.  

 

Biologist Lynn Margulis first made the case for endosymbiosis in 

the 1960s, but for many years other biologists were sceptical. 

Although Jeon watched his amoebae become infected with the 
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x-bacteria and then evolve to depend upon them, no one was around over a billion years ago to 

observe the events of endosymbiosis. Why should we think that a mitochondrion used to be a free-

living organism in its own right? It turns out that many lines of evidence support this idea. 

 
 
 
 
Evidence supporting the endosymbiosis theory. 

Feature Similarity to 
prokaryotes 

 

Presence of DNA 

Mitochondria and 
chloroplasts all have their 

own circular DNA 
molecules 

 

Ribosomes 

The protein making 
ribosomes which are 

present in mitochondria 
and chloroplasts are 70S 

in size.  

Proteins 
They transcribe their own 
DNA into mRNA to make 

their own proteins. 

 

Origin 

They can only be 
produced by division of 

pre-existing mitochondria 
and chloroplasts.  
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W/S 1.2K Cell City Analogy 

In a far away city called Grant City, the main export and production product is the steel 
widget. Everyone in the town has something to do with steel widget making and the entire 
town is designed to build and export widgets. The town hall has the instructions for widget 
making, widgets come in all shapes and sizes and any citizen of Grant can get the instructions 
and begin making their own widgets. Widgets are generally produced in small shops around 
the city, these small shops can be built by the carpenter's union (whose headquarters are in 
town hall).  

After the widget is constructed, they are placed on special carts which can deliver the 
widget anywhere in the city. In order for a widget to be exported, the carts take the widget 
to the postal office, where the widgets are packaged and labelled for export. Sometimes 
widgets don't turn out right, and the "rejects" are sent to the scrap yard where they are 
broken down for parts or destroyed altogether. The town powers the widget shops and carts 
from a hydraulic dam that is in the city. A large wooden fence encloses the entire city, only 
the postal trucks (and citizens with proper passports) are allowed outside the city.  

  

Match the parts of the city (underlined) with the parts of the cell. 

1. 
Mitochondria  

_____________________________________________ 

2. Ribosomes _____________________________________________ 

3. Nucleus _____________________________________________ 

4. 
Endoplasmic 
Reticulum 

_____________________________________________ 

5. Golgi 
Apparatus 

_____________________________________________ 

6. Protein  _____________________________________________ 

7. Cell 
Membrane 

_____________________________________________ 

8. Lysosomes ____________________________________________________________ 

9. Nucleolus _____________________________________________ 

** Create your own analogy of the cell using a different model. Some ideas might be: a 
school, a house, a factory, or anything you can imagine** 

	
  
	
  


